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Sanskrit h < *dh, bh 
 
ALEXANDER LUBOTSKY 
 
 1. In Sanskrit we sometimes find h instead of expected dh or bh. A collection of the 
material can already be found in von Bradke 1886: 657ff. and, slightly enlarged, in Wackernagel 
(AiGr. I: 250ff.). More recently, Debrunner updated the collection in his Nachtrge to AiGr. I 
(138f.). One may argue about some items, which are not included in this collection of the 
material,1 but the list given in AiGr. can serve as a good starting point. The material will be 
treated in detail later on, but in order to facilitate the following discussion I give at the beginning 
the main categories where we find h < dh and bh. From the material presented by Wackernagel 
and Debrunner I have only omitted ghate `to wade in water', which is most probably connected 
with SCr. gaziti `id.' < *-gh- and therefore does not belong here (see EWAia I: 486). 
 
h < dh: 
  –  verbal ending of the 2 sg. impv. -hi next to -dhi, cf. Av. -i; 
  – verbal medial endings of the 1st dual and plural: -vahe, -vahi, -vahai; -mahe, -mahi, 
-mahai, cf. Av. -maid, -maid; 
  – adverbs in -ha < *-dha: iha `here', cf. P. Pkt. idha, iha, Asoka hida (CDIAL 1605), GAv. 
id, LAv. ia; kuha `where?', cf. GAv. kud, OCS kъde; saha `with' and saha  in compounds 
next to sadha  ,  cf. Av. haa; visvah next to visvadh `always'; 
  – ha 1,3 sg., hur 3 pl. pf. `to say', cf. 2 sg. ttha, GAv. 3 pl. dar; 
  – grha- m. `house', cf. Av. gərəa-; 
  – rohit- f. `red mare', rohita-, lohita- `red' next to rudhira- `id.', rudhi-kr- PN; 
  – hita-, hiti- (vs. dhita-, dhiti-) from √dh- `to put'; 
  – √ruh- `to rise', ruh- f. `plant', etc. next to √rudh- `to grow', v-rudh- f. `plant', Av. √rud-; 
 
h < bh:2 
  – √grah- `to seize' next to √grabh-; 
  – kakuha- `eminent' next to kakubh- f. `peak'. 
 
                                                        
1 For instance, Burrow (1955: 69) also mentions  nah- `to knot, tie', ptc. naddha-, for which see Mayrhofer EWAia 
II: 31f., and  snuh- `to vomit', which he glosses as `to drip' and connects with Av. snaod- (?, probably snaoa- m. 
`cloud' is meant), but this root is attested only in very late texts and is unreliable as evidence for Vedic dh > h. 
2 bali-hrt- and barjaha-, adduced by Wackernagel (AiGr. I: 251), do not belong here, cf. Debrunner's Nachtrge. 
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 2. Explanations of this phenomenon are scarce in the literature. For instance, Burrow 
(1955) gives hardly more than a description of the facts: "in some cases, even in the earliest 
period dh and bh are weakened to h, an anticipation of their later fate in Middle Indo-Aryan" (p. 
69). In almost the same words Gonda (1971: 38f.) states that "in anticipation of their later weak-
ening to h in Middle Indo-Aryan dh and bh in definite positions are sometimes represented by 
the aspirate". One might conclude from this formulation that in all Middle Indic dialects dh and 
bh became h, but this is not the case. Pli, for instance, has in general preserved dh, sometimes 
even where Sanskrit shows h (Pli idha vs. Skt. iha, for which see below). In Gndhr and some 
Asokan inscriptions, dh became  (v. Hinber 1986: 95). 
 The explanation of h < dh, bh as a dialectal phenomenon is very old. Ascoli (1868: 258, 
260) already calls h < dh a Prkritism, and this idea was further developed by von Bradke 
(1886). In spite of severe criticism by Wackernagel (AiGr. I: 252f.), this position is still repeated 
in Thumb-Hauschild (1958: 280): "Diese Formen mit h sind schon in vedischer Zeit aus einem 
Dialekt eingedrungen, in welchem der Wandel von dh, bh > h (vielleicht unter gewissen ein-
schrnkenden Bedingungen) gesetzmig war. Auf diesen Dialekt weisen tatschlich Prkrit-
dialekte, in denen Tenues und Mediae aspiratae zwischen Vokalen in h bergehen (ruhira- = ai. 
rudhira-, sah- = ai. sabh- `Versammlung', raha- = ai. ratha- usw.)." 
 It is certainly true that there are borrowings in Vedic, not only from non-Indo-European 
languages (Kuiper 1991), but also from other dialects. A typical example are words with l. This 
phoneme is alien to the Vedic dialect, so that all words which contain this sound must have been 
borrowed from another dialect. In the late parts of the RV, l is eight times more frequent than in 
the family books (AiGr. I: 215), and it is essential that this concerns individual words, often of a 
"popular" character, proper names and words of non-Indo-European origin (for a complete list of 
these words see Arnold 1897: 257ff.). 
 The situation with h < dh is totally different, however. First, the forms are solidly embed-
ded in the RV from the family books onwards. Secondly, h < dh is attested not only in individual 
words, but in verbal endings (-mahi, -vahi, -hi) and in the adverbs in -ha. It is further important 
that beside these endings we find imperatives in -Vdhi and adverbs in -dha, which in the 
framework of the "dialectal" theory would lead to the conclusion that some verbal forms were 
taken from one dialect and some from another. 
 It must also be realized that if we assume that h < dh belongs to a younger phase in the 
development of Indo-Aryan, we must explain all cases of preserved dh as archaisms, which is 
not very attractive. This is the reason why scholars who adhere to the dialectal theory generally 
add that dh > h only occurred "in definite positions", "unter gewissen einschrnkenden 
Bedingungen", etc. 
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 2.1. Meillet (1912-3) tried to rehabilitate the "dialectal" theory by offering a rather 
complicated scenario of dialect mixture: "En realite, il s'agit d'un phenomee historique: les 
parlers du Nord-Ouest sur lesquels repose en principe la langue du Rgveda ouvraient plus ou 
moins regulierement dh et bh intervocaliques en h; mais cette langue religieuse a servi a d'autres 
Hindous qui n'avaient pas – ou du moins n'avaient pas encore – la me^me particularite de 
prononciation, et il y a eu de leur part reaction contre cette prononciation qui leur semblait 
incomplete et barbare; les mots ont donc ete reintroduits en grande partie avec leur prononciation 
occlusive, de me^me que le sanskrit posterieur a reintroduit d et dh au lieu de l et lh 
intervocaliques" (p. 123). This scenario is theoretically possible but can hardly be substantiated. 
Moreover, it does not really help in explaining the vacillating forms. 
 
 2.2. It seems clear from the preceding discussion that we must try to explain the change 
dh, bh > h in terms of a sound law, which took place at a certain stage in the development of 
Sanskrit and in specific environments. As far as I know, there have been two attempts in this 
direction. Wackernagel (AiGr. I: 252f.) suggested that the change dh, bh > h only occurred in the 
position after unstressed vowels. Nevertheless, as he admitted himself, the counterevidence is so 
vast (on the one hand, rohita-, visvaha, etc. with -h- after an accented vowel, on the other hand, 
impv. krdhi, srudhi, etc., adhas `under', preverb abhi, vidhav- `widow' and many others with 
preserved -dh- and -bh-) that he had to resort to assuming preserved archaisms and borrowings 
from a dialect where this change was not operative. In other words, back to the "dialectal" theory 
which he so vigourously opposed. 
 In his 1923 article, Bloch tried a very different approach. He noticed that the imperative 
ending -hi is predominantly used in polysyllabic forms (although a few of these forms with -dh- 
remain unexplained). As to the disyllabic forms, he assumed that -dhi is found after a short 
vowel and after consonants and -hi after a long vowel. Exceptions are: bodhi with -dh-, ihi, gahi, 
jahi, stuhi with -h-. For bodhi Bloch hesitatingly proposed to reconstruct *b(h)uzdhi with 
analogical -z- after *azdhi > edhi. In order to account for stuhi and jahi, Bloch assumed 
dissimilation. As to ihi and gahi, he thought that these forms belong to "la langue courante", i.e. 
that they are Prkritisms. Bloch proposed the same solution for "des mots accessoires" iha, kuha 
and for grha-.3 
 Although some elements of Bloch's theory are probably correct (e.g. his contention that 
the originally preceding *-z- and -z- are responsible for the preserved -dhi in edhi, sdhi, tlhi, 
for which see 5.2), his rules are too general and leave many forms unexplained, e.g. all 
disyllabic forms of the type sdhu- `straight', dhar- `udder', medha- `sacrifice', polysyllabic 
forms of the type rsabha- `bull', adverbs like bahudh, visvadha, just to mention a few examples. 
 
                                                        
3 Incidentally, Bloch's explanation, at least for the imperative endings, was accepted by Renou (1952: 53f.). 
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 3. Attempts of Wackernagel and Bloch to explain dh, bh > h in terms of a sound law 
failed to convince the scholarly community, and this is presumably the reason why dialectal 
differences have been evoked time and again in order to account for the phenomenon. 
 
 3.1. Before subjecting the material to closer scrutiny, I would like to emphasize two 
points. First, the developments dh > h and bh > h must be dissociated because their conditions 
and chronology differ. Whereas dh > h is limited to intervocalic position (except for hita-, for 
which see 7.3), bh > h also took place when bh was followed by a consonant (grhntu, hasta-
grhya). Moreover, the forms with h < dh are abundantly attested and solidly embedded in the RV 
while the change bh > h is limited to a few word families. 
 The grah-/grh- forms are only found in Mandalas I and X and in the Anhang-hymn 4.57, 
cf. 3sg. impv. grhntu (4.57.7), impv. grhna (10.103.12), pf. jagrha (10.161.1), gerund 
pratigrhy (1.125.1), hasta-grhya (10.85.26, 10.109.2), gerundive grhya- (10.161.1), graha- `a 
measure of Soma' (10.114.5), grhi- name of a female demon (10.109.3).4 In contradistinction to 
forms with h < dh, this chronology is compatible with a possible Prkrit influence. In the AV, the 
forms with -h- of this root became predominant. 
 The only other word with h < bh in the list of Wackernagel and Debrunner, viz. kakuha- 
(I1 IV1 V1 VII1 VIII1), belongs to a word family with many irregular forms. Next to kakubh- f. 
`peak, hump', we also find in the RV kakud- `id.', kakudmant- adj. `with humps', kkud- 
`gullet'. The AV adds to this kakubha- `humped (?)' (8.6.10) and kakuda- `summit'. The IE 
origin of this word family is very uncertain. The etymological dictionaries connect Lat. cacmen 
n. `peak', assuming that its final part -men was taken over from acmen, which is no more than 
a guess. Moreover, the formation of kakubh- is difficult. If this was a reduplicated noun, we 
expect *e in the reduplicating syllable and, consequently, **cakubh-. o-vocalism would have 
yielded **kkubh- with Brugmann's Law. I do not believe in a PIE phoneme *a (cf. Lubotsky 
1989), but even assuming original *a in this word does not help elucidate its formation. Finally, 
it is worth mentioning that the root structure of √kubh- is impossible for PIE (tenues and mediae 
aspiratae do not co-occur within an Indo-European root, cf. Meillet 1937: 174). At any rate, 
whatever the origin of kakubh-, it seems more plausible that kakuha- is due to some kind of 
dissimilation and does not bear evidence for a general rule bh > h. 
 We may add to the dossier of cases with h < bh one more word family: gahana- n. (RV+) 
`abyss, chasm, thicket', gahvara- (AV+) n. `hiding-place, thicket', gahman- and gahman- (Br.+) 
`abyss', if these words are connected with ga(m)bhra- `deep' (cf. EWAia I: 481f.). Wackernagel 
and Debrunner connected gahana- with √gh- `to wade', which is less probable both phonetically 
and semantically, cf. above, 1. This word family runs parallel to √grh- in two respects: 1) it 
                                                        
4 The forms 3pl. grhate (5.32.12), pf. jagrhe (10.12.5), 1pl. them. pres. grhmahi (8.21.16) belong to √grh- `to 
complain' (cf. Hoffmann 1959: 35-38 = 1976: 439-41). 
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appears for the first time in the late books of the RV (the oldest attestation is gahana- in RV 
1.132.6 and 10.129.1), and 2) -h- is even found when it is followed by a consonant (gahvara-, 
gahman-). These considerations plus the rather specific meaning render it probable that gahana- 
is a borrowing from another dialect. See further 7.1. 
 
 3.2. Another point is that it seems useful to make a distinction between two types of 
evidence for h < dh: h in suffixes and endings, on the one hand, and h in the root, on the other. 
Whereas h in the root can be the result of some irregular changes or borrowing, this origin is in 
general improbable for grammatical elements. Therefore, we shall first concentrate on the 
"grammatical" group because that is where we must look for the original conditions of the 
change dh > h.  
 As far as I know, it has not been noticed before that the "grammatical" h (< dh) always 
occupies one and the same position in the word, viz. -VhV# (V is any vowel, # is the end of the 
word), cf. the medial endings -vahe -vahi -vahai, -mahe -mahi -mahai, 2sg. impv. -Vhi, adverbs 
in -Vha. Moreover, in the second group, the group with h in the root, this -h- stands in the same 
position in ha. We may therefore formulate a working hypothesis that -VdhV# yielded -VhV# 
phonetically. As -dh- is also found in the same position (-VdhV#), the next step is to find a 
distribution between -dh- and -h-. We start from those categories where both -h- and -dh- are 
attested, viz. the adverbs in -ha/-dha and the imperative ending -hi/-dhi (the medial endings -vahe 
-vahi -vahai, -mahe -mahi -mahai do not show any variants5 and are therefore irrelevant). 
 
 4. Adverbs in -ha/-dha. 
 Next to adverbs in -ha (iha `here',6 kuha `where?', saha and saha  `(together) with', 
visvah `always')7 we find adverbs in -dha, cf. adh `then' (GAv. ad, OP ada  ), visvadh 
`always' and compound forms sadha   `joint', kadha   `where'.8 
 
 4.1. The opposition Skt. iha vs. P. and Pkt. idha seems to indicate that we have to do 
with two different dialects: one dialect where dh became h in some cases, and the other without 
                                                        
5 Renou has ingeniously suggested (1952: 254) that the name Yudhymadhi- (7.18.24) is "une forme verbale 
apparemment employee comme n. propre". If this is correct, this form would prove that -dh- was preserved when 
VdhV was not word-final. 
6 Grassmann also gives the meaning `nun', but this meaning is everywhere dispensable, cf. Geldner's translation. 
7 As I tried to show elsewhere (Lubotsky, in press), Vedic samaha does not mean `in some way or other', as it is 
usually translated, but rather `verily'. Therefore, it is probably an emphatic particle containing -ha < *ghe and does 
not belong here. 
8 kadha  is only attested in the voc. of kadhapr-, kadhapriya-, the meaning of which is not very clear: `gegen wen 
freundlich', `wen erfreuend' (Grassmann), `Freunde suchend', litt. `wo sind die Freunde' (Geldner), `wo sich 
freundlich stimmend' and `wo den dir Lieben haltend' (Oldenberg, Noten ad 1.30.1, p. 26, fn.1); AiGr. III: 444 
glosses kadha  `wann?'. 
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such a change (thus e.g. AiGr. I: 252: "Man hat hier die Media asp. teils als Archaismus teils als 
Entlehnung aus einer Mundart zu betrachten, der der Ubergang von dh bh in h fremd war. Das 
Dasein solcher Mundarten wird durch mi. idha : ai. iha "hier" gesichert"). On the other hand, -h- 
of other Sanskrit adverbs corresponds to -h- in Middle Indic, cf. Skt. kuha, saha next to Pkt. kuha 
(CDIAL 3384), Pkt. and Pli saha (CDIAL 13297). In other words, only in iha does Vedic h 
correspond to Pli and Prkrit dh. In such a situation it seems more promising to assume another 
scenario. In Proto-Indo-Aryan there were two competing forms: iha and idha. Vedic has 
generalized the former variant, while the dialects which gave rise to Pli and Prkrits have 
chosen the other form. Our task is to find out the original distribution between these two forms. 
 
 4.2. Very important in this connection is the distribution of the adverbs visvadh and 
visvah, both meaning `always, on every occasion'. Wackernagel (AiGr. I: 252) refers to Zubaty 
(1890: 93), where we read that "vivah ... drfte mit vivadh ein und dasselbe Wort sein; h fr 
dh ist offenbar volksetymologisch eingedrungen; das Wort wurde als viv ah aufgefasst." The 
weakness of Zubaty's explanation is that it does not account for the distribution of visvadh and 
visvah. In other words, if -h- in visvah is "volksetymologisch", how can we explain visvadh? 
There is no indication that visvadh (I3 IV1 V1 VII1 VIII1 IX1) is older than visvah (I2 II4 IV1 
VI2 VII1 VIII3 X4). 
 If we look at the place of these adverbs in the pda, we see that visvadh always stands in 
the interior of a pda, in seven out of its eight occurrences immediately preceding a verbal form. 
It has a long final vowel before a word beginning with a single consonant (e.g. 1.141.6d 
visvadh veti) and a short final vowel before a word beginning with two consonants (e.g. 
1.174.10a, 4.16.18d visvadha syh). In the AV, this adverb occupies the same position (6.85.3). 
Also the compound visvadhvrya- `always powerful', attested twice in the AV, points to a non-
final position of this adverb. On the other hand, visvah stands in the RV 10 times (out of 17)9 at 
the end of the pda and in the AV 4 times (out of 5). 
 This distribution seems to show that visvadh was used when it formed one syntagm with 
the following word, whereas visvah normally stood at the end of a sentence. 
 Incidentally, it must be stressed that the suffixes -dh and -dh are not sufficiently 
distinguished in the literature. In all major grammars and handbooks they are treated as variants 
of one and the same suffix. However, the suffix -dh always has a long final vowel and forms 
adverbs with the sense of `(so many) times, -fold', cf. dvidh `double', tridh, tredh `triple', 
katidh `how many times', etc. The suffix -dh, on the other hand, has a long vowel only before 
a single consonant, which is a strong indication that we have to do with lengthening of a short 
vowel and not with shortening of a long vowel, which primarily occurs in pausa, i.e. before a 
                                                        
9 The proportion of the pda-final cases is actually even higher because many of the counterexamples occur in the 
same context, cf. visvah ddivmsam / in 2.35.14b, 6.1.3d, 10.88.14a; vayam ... visvaha priysah in 2.12.15c and 
8.48.14c. 
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caesura and at the end of a pda (cf. Kuiper 1955). In other words, the original form of adverbs 
in -dh is -dha. Therefore, purudha / purudh `on many occasions, on many places',10 (occurring 
13 times in the RV plus 2 times in the compound purudhapratka-), which shows the same 
distribution of the final vowels as visvadh and always occupies the position after the caesura, is 
likely to be an adverb in -dha. Alternatively, one can think of the influence of visvadh (thus 
AiGr. III: 429) but, in my opinion, adverbs in -dh/-dh never mean `in so many ways', but 
rather `so many times'. On the adverbs in -dh/-dh see further 4.6. 
 
 4.3. The distribution of saha vs. saha  / sadha   is more or less parallel to that of visvah 
vs. visvadh. Whereas in Avestan and Old Persian had/haa has become a preposition 
`(together) with', Vedic saha is still an adverb `together', which may stand before or after a noun 
in the instrumental case but can also be used without a complement.  
 In compounds we find both sadha   and saha  , but there is a clear semantic difference be-
tween them. Let us first consider compounds with concrete nouns as the second member. In the 
RV, these compounds with saha   are adjectives with the meaning `accompanied by X', `includ-
ing X'. For instance, a cow can be sahagopa- `accompanied by a shepherd' or sahavatsa- `ac-
companied by a calf', the riches are sahavra- `including heroes', the demons must be extermin-
ated sahamla- `including the root'. On the other hand, compounds with sadha  generally mean 
`joint X, simultaneous X' or `together with X', cf. sadhamda- m. `joint feast', sadhastuti-, 
stutya- f. `joint praise', sadhavra- (6.26.7) `(fighting) together with men' (an epithet of Indra). 
Instructive is the opposition between sahavra- `(riches) including heroes' and sadhavra- `(Indra, 
fighting) together with men'.11 It is important that in Avestan both these functions are expressed 
by haa  , cf., on the one hand, haa.asma-, aiuuiihana-, baoi-, barəsman- `(provided) with 
fuel, girdle, perfume, sacrificial twigs', etc. and, on the other hand, haa.dta- n. `additional law', 
haaoxta- n. name of a text, lit. probably `together with the spoken'. 
 If the second member is a root-noun, compounds with saha   mean `X-ing together', cf. 
sahavh- `drawing together', sahaj- `born together'. There is only one compound of this type 
with sadha  , viz. sadhamd-, which means both `(drink-)companion, friend', `together with' and 
`joint feast' (in 1.187.11). In Avestan, the type sahaj- is reflected in ha.zta-brtar- `brother 
from the same parents', lit. `born together', the type sadhamd- is reflected in ha.gaa- adj. 
`living in the same house'. Note that the Avestan redactors of the text changed haa  of these 
compounds into ha , in contradistinction to haa  `provided with'. 
                                                        
10 This word is glossed by Grassmann `auf vielerlei Weise, vielfach' and translated by Geldner `vielfach' (6x), 
`vielerorts' (2x), `vielmals', `oftmals', `in Menge', `in grosser Zahl', `in vielen Gliedern'. 
11 Note that sadhan- must be analysed as sa-dhan- `having the same goods' (cf. Geldner ad 4.1.9) and not sadha-n- 
(Grassmann), as can be seen from sadhanitva-. sadhastha- n. `seat, abode' is derived from the root √sad- and does 
not contain sadha   (cf. Kuiper 1946). 
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 The fact that compounds with saha  have more or less the same meaning as saha, viz. 
`(provided) with', leads to the conclusion that the original distribution was: -h- in the adverb 
(saha) vs. -dh- in compounds (sadha  ). Later -h- was introduced in those compounds which had 
the same meaning as saha, whereas compounds with a deviating meaning retained their -dh-. 
Note that out of 61 occurrences of saha in the RV, it stands 23 times at the end of a pda. 
 
 4.4. Similar considerations account for adh `then' and kadha   `where'. The latter only 
occurs in compounds and is therefore in accordance with the distribution of visvadh and sadha . 
As to adh, it primarily occupies the initial position in the pda: 153 times out of its 196 
occurrences. It never stands at the end of a pda and only once (4.17.7a tuvam adha prathamam 
jyamnah) before the caesura. Moreover, adh is often directly followed by other adverbs or 
particles, cf. adha sm (18x), adha yat (10x), adh hi (9x), adha dvit (7x), adh nu (6x), adh 
cit (5x), adh ha (3x), adh ca (2x), adha tman (2x), adha cana, adha it. Consequently, adh 
practically never stands in pausa, which may account for its -dh-. 
 
 4.5. We may now return to iha. This adverb occurs in the RV 281 times (+ 8x iheha + 1x 
ihehamtar-): 36 times it stands at the end of the pda and 4 times before the caesura. The 
statistics shows that the position in pausa was not typical for iha. If the distribution was iha in 
pausa vs. *idha elsewhere, the generalization could have gone either way. It is conceivable that 
iha was generalized in Vedic because of a secondary reshuffling of the two variants of the suffix: 
-ha became associated with the local adverbs and -dha with the temporal ones. Note that among 
the temporal adverbs, only visvah has the suffix variant -ha. In the other dialects, the variant 
*idha was generalized, which may explain the discrepancy between Vedic iha and the Middle 
Indic idha. 
 
 4.6. At the end of our analysis of the adverbs, we must account for the adverbs in -dh / 
-dh and the adverb adhi, which seem to contradict the rule -VdhV# > -VhV#. 
 When used as a preverb, adhi normally either immediately precedes the verb, or stands at 
the beginning of a pda. In its function as adposition, adhi much more often precedes the noun 
(cf. the statistics of Hettrich 1991: 41ff.). Moreover, adhi forms numeral nominal compounds: in 
the RV there are 18 such compounds, plus dhipatya-, which presupposes adhipati-, attested 
since the AV. It is clear that adhi stood in pausa only sporadically, which explains why it has 
preserved its -dh-. 
 The adverbs in -dh/-dh are derived from numerals and pronominal stems and in the 
oldest texts always have the meaning `(so many) times, -fold'. In the RV the following 
formations are attested: dvidh, tridh and tredh, caturdh, sodh, sahasradh, and katidh 
`how many times'. A creation of the later Mandalas is bahudh `manifold, often' (I1 VIII2 X6). A 
hapax sasvadh (3.33.7) `again and again' is a nonce formation because an adverb in -dh 
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derived from sasvat- would be *sasvaddh. The pda 3.33.7a reads pravciyam sasvadh 
vriyam tad and is evidently based on 3.32.5b pib somam sasvate vriyya. The AV adds 
ekadh, pan~cadh, saptadh, astadh, navadh, dvdasadh, yatidh, tatidh. The question is 
why -dh- of this suffix did not become -h-. 
 In the RV, the adverbs in -dh/-dh almost never appear at the end of a pda (the only 
exception is 4.35.2d,3a camasam caturdh), but this may be a mere coincidence. More important 
is that in caturdh and sodh, -dh- stood after a consonant and was preserved. It is doubtful, 
however, that -dh- of these two adverbs would have prevailed over the phonetically regular -h- 
elsewhere. I would therefore suggest a different solution. The development dh > h is generally 
attested before a short vowel (-mahe, -mahai, -vahe, vahai can have their -h- from -mahi, -vahi), 
and it is probable that -dh- remained unchanged in the position before a long vowel, which 
would automatically explain the form of the adverbs in -dh/-dh. This also makes sense from 
the phonetic view-point. The rule -VdhV# > -VhV# must be yet another example of weakening 
at the end of a word, which is abundantly attested in Sanskrit (cf. -s#, -r# > -h, loss of consonants 
in word-final clusters, etc.). It is understandable that the weakening of a consonant in the 
penultimate position took place only when the final vowel was short. 
 
 5. 2sg. imp. -dhi and -hi. 
 The distribution of the variants of this ending has never been explained satisfactorily (see 
above, 2.2), so that it seems necessary to present the complete evidence from the RV once 
again. If a verbal form is given without an accent, the accent is not attested. 
 In the position after a consonant, we invariably find the ending -dhi, cf. addhi (√ad-), 
viddhi (√vid-), piprgdhi (√prc-), vividdhi (√vis-), andhi (√an~j-), undhi (√ud-), etc. in the present, 
prdhi (√pr-), yandhi (√yam-), randhi (√ran-), sagdhi (√sak-), etc. in the root aorist, aviddhi 
(√avi-) in the s-aorist, ckandhi (√kani-), cikiddhi (√cit-), dididdhi (√dis-), mamaddhi (√mad-), 
mamandhi (√man-), etc. in the perfect. These forms are irrelevant for our problem. The ending 
-dhi is also attested in two aorist forms, where the cluster *udhdh was simplified to *udh, viz. 
bodhi < *bodh-dhi (√budh-) and 5.3.9 yodhi < *yodh-dhi (√yudh- `to fight'). 
 
 5.1. In the position after a vowel, the most frequent ending is -hi, which has become 
productive. 
 Root presents: ihi, jahi, phi, brhi, bhhi, yhi, vhi, vhi (also with irregular shortening 
vihi), stuhi, AV snhi, AV pshi. After an it-vowel we find snathihi and stanihi. 
 Reduplicated presents: jgrhi, didhi (ddihi), piprhi, mimhi, rirhi (√r-), sishi (√s-). 
For dehi (√d-) and dhehi (√dh-) see below, 5.2. 
 Class V presents: asnuhi, inuhi, rnuhi, krnuhi, cinuhi, tanuhi, trpnuhi, dhnuhi, srnuhi, 
sprnuhi, hinuhi. 
 Class IX presents: grnhi, jnhi, punhi, srnhi. 
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 Perfect: piprhi (√pr-).  
 Root aorist: mhi (√m- `to measure'), shi (4.11.2, √s- `to bind') and gahi (√gam-), 
next to a hapax gadhi (8.98.4, an "Anhang"-hymn). 
 Intensives: barbrhi (√brh-) (10.10.10), ddrhi (1.133.6) and dardrhi (√dr-). 
 
 5.2. We find -dhi after a vowel only in a few forms. We may distinguish the following 
categories: 
 A. Root present impv. edhi (7x) (√as-), sdhi (√ss-), tlhi (√taks-); pf. impv. sasdhi 
(√ss-). 
 As already noticed by Bloch (1923: 175), the development -dhi > -hi was blocked by a 
preceding *z/z, which accounts for the ending -dhi in these forms (edhi, sdhi, tlhi, sasdhi < 
*azdhi, *szdhi, *tazdhi, *saszdhi). In other words, at the time when the rule dh > h was 
operative voiced sibilants were still extant, which points to a considerable antiquity of the 
development. In my opinion, this fact alone suffices to invalidate the theory of the Prkrit origin 
of h < dh. 
 The only counterexamples are dehi (√d-) and dhehi (√dh-), which were convincingly 
explained by Hoffmann (1956: 21 = 1976: 400) as coming from *d(h)addhi [*d(h)adzdhi] > 
*d(h)azdhi (by dissimilation). We expect *d(h)azdhi to yield *d(h)edhi, but the latter forms probably 
became further dissimilated to d(h)ehi (we shall come across another instance of this 
dissimilation below). 
 
 B. Root aorist impv. srudhi (√sru-), class V present impv. srnudh. 
 In order to account for srudhi, we must first look at its distribution. It is attested in the 
RV 39 times, 22 occurrences of which show lengthened final vowel. Most frequent is the 
formula srudh havam (or srudh havam), which is attested 13 times (plus two times where the 
words are separated: 8.66.12d srudhi me havam, 8.82.6a srudhi su me havam). The formula was 
so usual that even when srudhi and havam are separated by a pda boundary in 1.25.19ab (imam 
me varuna srudh havam ady ca mrlaya), srudh appears with the lengthened final vowel. The 
formula srudh nah is attested 5 times and the formula srudh girah is attested 3 times (in an 
identical pda). Only four times do we find srudhi at the end of a pda and twice before the 
caesura. Accordingly, srudhi does not normally stand in pausa, which may explain its ending. 
Especially the lengthening is essential, since it demonstrates that srudhi formed a whole with the 
following word. This specific status of srudhi can be made clear by comparison with other 
imperatives. For instance, gahi stands at the end of a pda 77 times out of its 84 occurrences 
(note also that the exceptional form 8.98.4 gadhi stands in the interior of a pda), stuhi occupies 
this position 13 times out of 27, etc.  
 In class V presents only srnudh (5x) has this ending (next to srnuhi). It typically occurs 
in the same formulas as srudh, viz. srnudh havam at the end of a pda in 4.9.7c, 8.3.18d, 
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8.52.8d (8.13.7b srnudh jaritur havam) and srnudh girah (8.84.3b). It is therefore probable that 
the ending -dhi is due to the influence of srudh (cf. Bloch 1923: 176). 
 
 C. Root aorist impv. bodhi (√bh-), redupl. pres. impv. yuyodhi (√yu- `to keep away'). 
 bodhi as the 2sg. imperative of √bh- stands at the end of a pda only four times (in 
3.14.7c and 6.21.5d, bodhi belongs to √budh-) out of its 38 occurrences in the RV, but I am 
reluctant to see here the only reason for preserving the -dh-, primarily because bodhi stands 13 
times before the caesura, cf. especially the formulas sa/s no bodhi (2.2.11a, 6.21.12a, 6.23.7a, 
7.96.2c), asmkam bodhi (5.4.9d, 6.46.4c, 7.32.11c, 7.32.25c, 8.88.06c). It seems more plausible 
to me that the preceding *u in *bhaudhi 12 (for this reconstruction see Lubotsky 1992: 267) 
prevented the development of dh to h, i.e. -dh- was not intervocalic at that stage. The 
monophthongization *-au- > -o- is most probably of post-Rigvedic date (cf. Hoffmann 1976: 
553, fn. 3), so that there are no problems with the chronology. The same condition explains -dhi 
in red. pres. yuyodhi (√yu- `to keep away'). There is no counterevidence. 
 
 D. Root aor. impv. krdhi (√kr-), vrdhi (√vr- `to cover'), sprdhi (√spr-). 
 The position of krdhi, vrdhi and sprdhi in the verse cannot account for the ending: krdhi 
stands at the end of a pda 62 times out of its 100 occurrences, vrdhi 7 out of 8 occurrences, and 
sprdhi 1 out of 2 occurrences. It can hardly be a coincidence that the only three disyllabic 
imperatives with a preceding r all have the ending -dhi. I would therefore suggest that the 
development dh > h was blocked by the preceding r. The Atharvavedic form of the intensive 
impv. carkrdhi may be yet another example of this condition, but the influence of krdhi cannot 
be ruled out. 
 There are several forms, however, where we find -hi in the position after r, viz. red. 
presents jgrhi, piprhi and intensives barbrhi, ddrhi and dardrhi. All these forms are trisyllabic, 
and it is conceivable that this was the decisive factor. On the other hand, the -rhi forms are not 
very strong. The hapax barbrhi (10.10.10) cannot be a phonetically regular formation from √brh- 
and is without any doubt analogical, with dardrhi as a model. In ddrhi and dardrhi, the ending 
-hi may be due to dissimilation (cf. d(h)ehi). As to the reduplicated presents jgrhi and piprhi, 
they could have acquired the productive ending. For jgrhi cf. also below, 7.1.  
 
 E. Red. pres. impv. sisdhi (√s- `to sharpen'). 
 This form is a variant of the regular 2sg. impv. of this root sishi and occurs four times in 
the formula sam sisdhi at the end of a tristubh line (6.15.19d, 7.104.19b, 8.42.3b, 10.84.4b). All 
the four passages are late: 6.15.16-19 is a late addition to the hymn (Oldenberg 1888: 194), 7.104 
                                                        
12 It is remarkable that the usual explanation of bodhi as a Prkritism does not take into consideration the fact that 
the ending -dhi is alien to Prkrits. 
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is an "Anhang"-hymn. It is therefore probable that sisdhi is a secondary formation based on the 
strong stem sis-. The ending -dhi is most probably taken from sdhi, sasdhi (cf. sub A. above). 
 
 F. For 8.98.4 gadhi see sub B. above. 
 
 6. Let us recapitulate our results so far. The analysis of h < dh in suffixes and endings has 
shown that this h is likely to be the result of a rule, which can be formulated as follows: 
 
 dh > h / V1     V2#  (V1 ≠ r; # is position in pausa). 
 
 From a phonetical view-point, this rule is probably due to weakening of intervocalic -dh- 
at the end of the word. It must have taken place before the elimination of voiced sibilants z and z 
in Sanskrit and before monophthongization. In other words, when the rule was operative, -dh- in 
*azdhi, *szdhi, *tazdhi, *saszdhi was not intervocalic. The same holds true for -dh- in *baudhi 
and *iuiaudhi. 
 The fact that a preceding r blocked the rule is understandable. According to the 
Prtiskhyas, the vocalic r was pronounced [ərə] in Vedic (cf. AiGr. I: 31 with Debrunner's 
Nachtrge). The shwas were very short (a quarter of a, according to some commentaries), so that 
dh in the position after r was not properly intervocalic. Moreover, it is very probable that the 
older pronunciation of r was [ər], as can be seen from several cases in Vedic where vocalic r 
loses its consonantal element and becomes i, u, or a, depending on the following vowel, cf. 
*mrhur [mərhur] > [murhur] > muhur, *srthira- [sərthira-] > [sirthira-] > sithira-, *durhrn- 
[durhərn-] > durhan- (Narten 1982: 140). 
 Another factor of importance was dissimilation, which is responsible for the ending -hi in 
d(h)ehi and probably in ddrhi, dardrhi. 
 
 7. h < dh in the root. 
 The -h- in endings and suffixes being clarified, we can now turn to h < dh in the root. The 
rule dh > h / V1     V2#  accounts for only one word in this group, viz. 1,3 sg. pf. ha `I/he said' 
(-h- in 3 pl. huh is then analogical, which is only to be expected). As a matter of course, the 
conditions of this rule do not normally apply to consonants in the root, so that for the other words 
of this group we have to look for other explanations. 
 
 7.1. In contradistinction to the previous categories, grha- m. `house', due to its semantics, 
may have been a borrowing from another dialect where the process dh > h took place in more 
environments. As was mentioned above (2.2), Bloch considered grha- to be a "mot sans doute 
vulgaire par rapport a l'archaique dama-, dam- et aux synonymes comme durona-, gaya-, 
harmya-, okas-, etc.". 
137 
13  Sanskrit h < *dh, bh 
 
 On the other hand, it cannot be ruled out that the -h- in grha- is due to a Vedic or Proto-
Indo-Aryan sound change. Since the same development is probably found in jgrhi, it looks as if 
*grdh- > grh-, which implies assimilation *grdh > grdz h > grh (the only counterexample is 
grdhra- m. `vulture', where -dh- remained unchanged, possibly due to the consonant cluster). In 
other words, dh was retracted in this specific environment. This kind of retraction is not unknown 
in Sanskrit, cf. the following examples of *d > *dz  (assimilation) > j: PIE *dH3gh-mo- (Gr. 
) > *didz hma- > *dz idz hma- > Skt. jihma- adj. `athwart'; PIE *dnghueH2- > *didz hu- 
(with secondary i) > *dz idz hu- > Skt. jihv- (Av. hizv-) `tongue'. Likewise, s is retracted before 
s or s in the next syllable, cf. suska- adj. `dry' < *suska- (Av. huka-), svasura- m. `father-in-
law' < *svasura- (Av. xvasura-), smasru- n. `beard' < *smasru- (Lith. smakra), as well as after s 
in the preceding syllable, cf. sasa- m. `hare' < *sasa- (Khot. saha-) and probably sasvant- m. 
`continuous' < *sasvant- (Av. sauhant-, cf. Klingenschmitt 1975: 69f.). 
 In my opinion, it can moreover hardly be a coincidence that the only two clear examples 
of the development bh > h, viz. √grh- and the family of gahana- (cf. 3.1), concern the 
environment gVbh-. They are later attested and -h- is not necessarily intervocalic, which is an 
argument in favour of a dialectal development, but conditions are conspicuously similar. Is this 
yet another sound law, which only took place in one dialect? 
 
 7.2. The root for `red' shows the following distribution. In the RV, we find -h- in rohit- f. 
`red mare', originally `the red one' (cf. rohid-asva- `with red horses'), rohita- (fem. rohin-) 
`red', nlalohita- (10.85.28a) adj. `dark blue and red'; -dh- is attested in rudhira- adj. `red', rudhi-
kr- PN and, probably, lodha- (3.53.23), if this hapax means `red, reddish'. We see that -h- is 
always followed by -t- in the suffix. Fem. rohin- is likely to have its -h- from the masculine, 
while -h- in loha- (Br.+) `reddish' may be influenced by lohita-. 
 This distribution, if not based on a coincidence, presupposes a dissimilation dh...t > h...t.  
 
 7.3. It seems probable that hita-, hiti- (vs. dhita-, dhiti-) from √dh- `to put' is due to a si-
milar dissimilation. The situation in the RV is as follows. The normal participle of √dh- is hita-, 
which is also used in compounds with preverbs, cf. atihita-, apihita-, abhihita-, avahita-, hita-, 
etc. In compounds with a nominal first member, hita- is generally found when the first member 
ended in *z or *z, cf. canohita-, tirohita-, durhita- (8.19.26c), purohita-, manurhita-. The only 
exception is devahita- `determined by gods'. On the other hand, dhita- normally appears after a 
first member ending in a vowel, cf. mitradhita- (10.100.4c), yuvadhita- (6.67.9b), sudhita-. Here 
the only exception is the hapax durdhita- (1.130.11a), which occurs in the same pda with 
sudhita- and can therefore be a nonce formation.13 
                                                        
13 The formation and meaning of dhitvan- (3.27.2c, 3.40.3a) are unclear. Renou EVP XII: 125 sees an allusion to 
sudhita- here. Geldner's doubts follow from his remark "Ob dhitvanam fr dhta-vnam?" (ad 3.27.2). 
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 We observe a similar distribution with hiti- vs. dhiti-. The former is found after first 
members in a consonant (before the loss of z and before monophthongization): asmehiti- 
(10.108.1c), purohiti- (VII2). The exception is again 7.103.9a ("Anhang"-hymn) devahiti-. The 
other variant, dhiti-, occurs after first members in a vowel: nemadhiti-, mitradhiti-, vanadhiti- 
(1.121.7a), vasudhiti-. 
 How can we account for this remarkable distribution? I see two possible solutions: 
 1). Since the form hita- is productive, we may assume that the compound form dhita- is a 
preserved archaism. It is important to stress that the compounds canohita-, manurhita-, etc. 
cannot be original. The phonetically regular forms would have been **cane(d)hita- and 
**man(d)hita-, respectively. When these compounds were analogically restored, the productive 
form hita- was used. devahita- must then be a young formation. The consequence of this 
explanation is that the dissimilation only took place when dh- was word-initial, which means that 
we must resort to an ad hoc explanation for a similar development in *rodhit(a)- > rohit(a)-. As 
to hiti-, we must regard this form as analogical to hita- because ( )hiti- has never been 
productive. 
 2). Another way to deal with the facts is to consider canohita-, manurhita-, asmehiti- to 
be regular outcomes of *canaz-hita-, manuz-hita-, asmai-hiti- < *canazdhita-, manuzdhita-, 
asmaidhiti-, respectively. In other words, we may assume that dh...t became h...t only when dh 
stood in word-initial position or after a consonant. Elsewhere, dh is preserved. This explanation 
directly accounts for rohit-, rohita- < *raudhit(a)-, where -dh- stood after a resonant in 
contradistinction to words like svadhiti- `axe, knife', the infinitive pratidhtave, etc., where -dh- 
was preserved in a postvocalic position.14 In this case, too, we must consider devahita- and 
devahiti- analogical formations. 
 It is difficult to choose between these alternative explanations. I tentatively opt for the 
second one, as it provides a more consistent and regular description of the facts. It may appear 
odd to look for regularity when describing such an irregular phenomenon as dissimilation, but 
Sanskrit is typically a language where even distant dissimilations have a regular character. I may 
refer to Grassmann's Law, s > s / ... r (AiGr. I: 232), s > s / ... s (ibid.: 233), n > n / ... Cretr. (ibid.: 
187), just to mention a few examples. It seems phonetically understandable that the dissimilation 
only takes place when dh is preceded by a consonant. When a consonant forms part of a tautosyl-
labic cluster, it is more liable to dissimilatory changes, cf. Skt. ksu- < *psu- in a labial environ-
ment, kloman- m. `right lung' < *plauman-, √sthv- `to spit' < PIE *spiu(H)-, etc. whereas single 
p is never changed. 
 
 7.4. The root √rudh- `to grow' is moribund in Vedic. In the RV we find two attestations 
of the thematic present and one of the ya-present (Got 1987: 276). Further, there are several 
                                                        
14 A similar rule is probably responsible for the forms bodhi, yodhi < *baudh-dhi, yaudh-dhi. 
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nominal formations: v-rudh- f. `plant', an-rudh- adj. `nachwachsend (Geldner)' (3.55.5), nyag-
rodha- m. `Ficus religiosa (= growing downwards)' (AV+). The other forms belong to √rudh- `to 
obstruct' (about rodhana- see below). 
 On the other hand, √ruh- `to grow, rise' is very frequent in the RV (and remains 
productive in the later texts), forming a thematic present rohati, perfect ruruhuh, thematic aorist 
aruhat, sigmatic aorist aruksat (10.67.10), causative rohayati and desiderative ruruksat (8.14.14). 
There are also various nominal formations, cf. rohana-, rohas-, root noun ruh-, compounds -
ruh-, up-ruh-, gart-ruh-. The forms aruksat, ruruksat and nom.sg. gart-ruk show that this root 
functions in the later parts of the RV as if ending in -h-. The Atharvavedic formations rdha- and 
rdhv show that at some stage the root ruh- was inflected as if ending in a palatal. 
 It is certainly tempting to consider √ruh- a secondary variant of √rudh-, especially in 
view of the fact that Avestan only has √rud-, and this is indeed the communis opinio. A few 
phonetically regular forms would have been enough to create a new productive root √ruh-, the 
motivation being the homophony of √rudh- `to obstruct' and √rudh- `to grow' (Gonda 1936: 
182ff.). The forms aruksat, ruruksat, etc. must then be considered secondary. The semantic 
development `to grow' – `to rise' is most probably already attested in the root rudh-, as can be 
seen from rodhana- `staircase, ascending (to heaven)' (cf. Geldner ad 4.7.8, Renou EVP XIII: 
100).  
 On the other hand, this is not compelling. We may consider h in √ruh- as coming from a 
velar *gh or palatal *gh and explain the parallelism of √ruh- and √rudh- by secondary association 
(this is the position taken by Minard 1956: 195, Got 1987: 278f., etc.). If our preceding analysis 
is correct, there is hardly any context where -h- could have been phonetically regular. The 
context VdhV# is only found in 2 sg. impv. roha (4x RV, often in AV) and 1,3 sg. pf. ruroha (4x 
in the AV; in the RV only 4x 3 pl. ruruhuh), but there -h- stood after *u, and if we take the 
evidence of bodhi and yuyodhi seriously, -dh- was preserved in this position. The only candidate 
are the forms where -dh- was followed by t in the next syllable, e.g. rodhat(i), but rodhati and 
rodhat are precisely the forms which are attested in the RV. 
 The separation of these two roots can further be supported by etymological 
considerations. √rudh- `to grow, rise' is generally connected with Goth. liudan `to grow', Gr. 
 `free', etc. < PIE *H1ludh-. As to √ruh-, it seems plausible to connect Arm. eluzanem, 
aor. eluzi `to make come out' < PIE *H1lugh- / *H1lugh-. 
 
 8. CONCLUSIONS. 
 8.1. The two developments dh > h and bh > h are normally taken together as two aspects 
of the same process. It is better to consider them separately, however. Whereas words with h < 
dh are solidly embedded in the RV and mostly concern intervocalic -dh-, words with h < bh are 
only attested in the late books of the RV and also involve bh followed by a resonant. It is further 
remarkable that all instances of bh > h are found in one and the same environment, viz. gVbh- > 
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gVh-. Considering the late attestation and specific meaning of words with h < bh (√grbh- `to 
grab' and gahana- `abyss'), it seems probable that they represent borrowings from another 
dialect. 
 On the other hand, the analysis of the Vedic material for h < dh has shown that we can 
account for practically all instances without recourse to dialect forms. -h- in endings (1pl. -mahi, 
1du. -vahi, 2sg. impv. -hi), suffixes (adverbs in -ha) and in 1,3 sg. pf. ha is explained by the rule 
 
 dh > h / V1     V2#  (V1 ≠ r; # is position in pausa). 
 
 This rule was earlier than the loss of voiced sibilants z, z and to monophthongization, 
which accounts for -dh- in edhi, sdhi, tlhi, sasdhi and in bodhi, yuyodhi. The condition 
concerning r is necessary in order to account for krdhi, vrdhi and sprdhi (-hi in jgrhi and piprhi 
is then secondary, but jgrhi may also be phonetically regular, see below). If V2 was long, the 
rule apparently did not apply (cf. adverbs in -dh/-dh). 
 Furthermore, the rule was only operative when a word stood in pausa. This accounts for 
saha vs. sadha  in compounds, for adverbs adh and adhi, for visvah at the end of a pda vs. 
visvadh elsewhere, and for the imperative srudhi, which normally appears with a complement, 
cf. the formulas srudh havam, srudh nah, srudh girah. The endings 1pl. -mahi, 1du. -vahi and 
2sg. impv. -hi have generalized the form of the final position of the verb, which was normal in 
Vedic. 
 The -h- in other forms can be attributed to different processes. First of all, we find a 
rather straightforward dissimilation in d(h)ehi and ddrhi/dardrhi. Secondly, there was a rule 
 
 dh > h /#    it and C    it (where C = *z, *z, *i, *u) 
 
which accounts for hita- and hita- in canohita-, tirohita-, durhita-, purohita-, manurhita- vs. 
dhita- after a vowel, for hiti- in asmehiti- and purohiti- vs. dhiti- elsewhere, and for rohit-, 
rohita- vs. rudhira-, rudhi-kr-. Exceptions are devahita- and devahiti-. 
 Thirdly, h from dh is attested in the context grC- (jgrhi, grha-), which may be due to 
retraction of dh in this context. It is also possible, however, that grha- is a dialectal borrowing. 
 Finally, in the course of our analysis we have arrived at the conclusion that the root ruh- 
most probably is not derived from rudh-, but reflects PIE *H1lugh- / *H1lugh-, related to Arm. 
eluzanem. 
 
 8.2. At the end of this paper, I would like to add a few remarks on the chronology of the 
development dh > h. We have already seen that this sound law was anterior to the loss of voiced 
sibilants in Sanskrit and to monophthongization. It seems logical to assume that dh > h took 
place simultaneously with another development which entailed loss of the buccal part of the 
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consonant, viz. *jh [dzh] (PIE *gh) > h and *jh [dh] (PIE *g(w)he/i) > h. Note that dissimilation dh 
> h / #,C   it is only attested before i and that all instances of the rule dh > h / V1     V2#  concern 
V2 = i or a [ə]. It is therefore conceivable that the development was *dh > *dzh or *dh > h. 
 Skt. jahi 2sg. impv. √han- `to slay' (PIE *gwhen-) < *jadhi < PIIr. *jhadhi (Av. jaii) 
shows that Grassmann's Law was anterior to *jh > h. This leads us to the following relative 
chronology: 
1. Grassmann's Law. 
2. *jh, jh, dh > h.  
3. Loss of *z, z. 
4. Monophthongization.  
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